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Variable Resistance of a Small Incandescent Light Bulb
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Abstract
Students in my class measured the voltage and the electrical current when a small incandescent
light bulb (1.5 V, 300 mA) was powered by a dry battery. They then calculated the resistance of the
light. Their results had errors ranging from 4Ω to 6.5Ω.
I ran the same experiment to determine the cause of these errors. I found the resistance of the bulb
was large when I used a new dry battery, but it was small as the battery was used up.
When a battery is exhausted and its voltage declines, the temperature of the tungsten filament
decreases and as a result the resistance of the light bulb decreases. If I connect two cells in series, the
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た。1.5 V 用の豆電球を1.5 V の乾電池につないで
灯したときの電力（ワット数）を計算で求めると
（抵抗を約Ωとする）、電流が0.375 A（1.5 V ÷
Ω）で、電力は1.5 V×0.375 A＝0.56 Wとなる。
しかし、実際には新品の乾電池であっても電圧は
約1.3 V に低下するので、電流は1.3 V ÷Ω＝
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